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Specification 

1. Ti t le of the Invention 

Toner replenishing apparatus for a copying machine 

2. Scope of Claims 

(1) A toner replenishing apparatus for a copying machine, 
characterized by comprising toner scattering prevention means provided to a 
toner cartridge or toner hopper for replenishing toner into a toner hopper 
of the copying machine, the toner scattering prevention means operating in 
cooperation with holding means of a copying machine main body at a time of 
toner replenishment to open and close a toner outlet. 

(2) A toner replenishing apparatus for a copying machine according to 
Claim (Dt characterized in that: the toner scattering prevention means is 
formed by a spring fixed to an inner portion of the toner cartridge and by 
a lid that is coupled to the spring and serves to open and close the toner 
outlet; the holding means of the copying machine main body is formed by a 
pusher provided in an inner portion of a toner supply opening of the toner 
hopper and by a hook and a spring that are provided to a flexible tube at a 
distal end of the toner hopper; and bringing the toner outlet of the toner 
cartridge into press contact with the toner hopper causes the pusher to 
open the lid of the toner cartridge. 

(3) A toner replenishing apparatus for a copying machine according to 
Claim (1), characterized in that: the toner scattering prevention means is 
formed by a clamp provided in an inner portion of a toner bottle whose 
toner outlet extends in a tapered configuration, the clamp closing the 
toner outlet due to its spring tension and pressurizing an inner wall of 
the toner bottle; the holding means of the copying machine main body is 
formed by a hollow pusher provided in an inner portion of the toner supply 
opening of the toner hopper; and bringing the toner outlet of the toner 
bottle into press contact with the toner hopper causes the hollow pusher to 
spread a distal end of the clamp open to allow introduction of toner from a 
hollow portion of the hollow pusher. 

3. Detailed Description of the Invention 
[Object of the Invention] 

(Field of Industrial Application) 

The present invention relates to an improvement in a toner 
replenishing apparatus for an electronic copying machine* and more 
specifically to a toner replenishing apparatus for a copying machine which 
is excellent in the workability of toner replenishment without involving 
scattering of toner to the surroundings at the time of replenishing toner 
contained in a toner cartridge or a toner bottle into a toner hopper of the 
copying machine. 

(Prior Art) 

Conventionally, developing devices of electronic copying machines are 
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constructed as shown in Fig. 6. 

Fig. 6 is an explanatory sectional view of a conventional developing 
device of an electronic copying machine. Reference numeral 1 denotes a 
toner hopper, 2 a toner supply roller, 3 a magnet roller, 4 a developing 
unit, and 5 toner. 

That is, the toner 5 contained in the toner hopper 1 is supplied to 
the magnet roller 3 by the supply roller 2 and used to form a developed 
image on a photosensitive drum (not shown) by means of the developing unit 
4. 

When toner in the toner hopper 1 has decreased, the following 
operation is required. That is, as shown in Fig. 6, the toner 5 is 
replenished from a toner bottle 7 by opening the cover at the top of the 
toner hopper 1 or, as shown in Fig. 7, a toner cartridge 6 containing the 
toner 5 is replaced with a new one. 

(Problems to be solved by the Invention) 

However, when supplying toner to the conventional developing device 
of the electronic copying machine mentioned above, as shown in Figs. 6 and 
7, the toner 5 is scattered to the surroundings of a toner supply portion 
as scattered toner 5A and contaminates the copying machine main body and 
its surroundings, which not only degrades the printing performance but also 
harms the health of the operator and further necessitates cleaning of the 
copying machine main body and its surroundings, thus resulting in extremely 
poor workability in replenishing toner. 

The present invention has been accomplished as a result of studies 
made with a view to solving the above problems of the conventional toner 
replenishing apparatus for the copying machine. 

Therefore, it is an object of the present invention to provide a 
toner replenishing apparatus for a copying machine which is excellent in 
the workability of toner replenishment without involving scattering of 
toner to the surroundings at the time of replenishing toner contained in a 
toner cartridge or toner bottle into a toner hopper. 
[Constitution of the Invention] 

(Means for solving the Problem) 

That is, the present invention is characterized by including toner 
scattering prevention means provided to a toner cartridge or toner hopper 
for replenishing toner into a toner hopper of the copying machine, the 
toner scattering prevention means operating in cooperation with holding 
means of a copying machine main body at a time of toner replenishment to 
open and close a toner outlet. 

(Operation of the Invention) 

The toner replenishing apparatus for a copying machine according to 
the present invention has the toner scattering prevention means provided to 
the toner cartridge or the toner hopper, for opening and closing the toner 
outlet in cooperation with the holding means of the copying machine main 
body at the time of toner replenishment. Accordingly, toner is not exposed 
to the outside air at the time of toner replenishment, thereby making it 
possible to effectively prevent the copying machine main body and its 
surroundings from being contaminated with scattered toner. 

Therefore, according to the toner replenishing apparatus of the 
present invention, satisfactory printing performance can be maintained at 
all times, and toner replenishment can be performed with excellent 
workability without involving such adverse effects as health disorders of 
the operator and contamination of the environment. 
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(Description of Embodiments) 

Hereinbelow, a toner replenishing apparatus for a copying maciiine 
according to the present invention will be described in detail by way of 
its embodiments with reference to the accompanying drawings with reference 
to the accompanying drawings. 

Figs. 1 and 2 show a toner replenishing apparatus for a copying 
machine according to a first embodiment of the present invention. Fig. 1 
is an explanatory sect ional view of a toner cartridge, and Figs. 2(A) 
through 2(D) are explanatory sectional views showing the toner replenishing 
apparatus together with the illustration of a toner replenishment state. 
Figs. 3 through 5 show a toner replenishing apparatus for a copying machine 
according to a second embodiment of the present invention. Fig. 3 is an 
explanatory sectional view of a toner bottle, Fig. 4 is an explanatory 
perspective view showing the toner replenishing apparatus together with the 
illustration of a toner replenishment state, and Fig. 5 is an explanatory 
sectional view of the same. 

In the first embodiment shown in Figs. 1 and 2, toner replenishing 
means is constituted by a toner cartridge 60. The toner cartridge 60 has 
in its inner portion a spring 61 fixed in place by a holding portion 62, 
with a lid 63 being fixed to the distal end of the spring 61. 

Further, the lid 63, which is formed larger than a toner outlet 64, 
is normally pressurized by the spring 61 toward the toner outlet 64 to 
thereby completely close the toner outlet 64, whereby the toner 50 Is 
sealed within the toner cartridge 60. 

Further, a rim 65 is provided in an upper-end outer peripheral 
portion of the toner cartridge 60. 

On the other hand, as shown in Fig. 2, holding means provided in a 
toner supply opening 10 on the toner hopper side of the copying machine is 
composed of a pusher 11 provided in an inner portion of the toner supply 
opening 10, a flexible tube 13 forming the toner supply opening 10, a hook 

14 at an end of the toner supply opening 10, a spring 12 connecting between 
the hook 14 and the wall surface of the flexible tube 13, and a cart lock 

15 fixed to the exterior of the toner supply opening 10. 

To replenish the toner 50 from the toner cartridge 60 into the toner 
supply opening 10 constructed as described above, first, as show in Fig. 
2(A). the toner cartridge 60 is turned upside down to bring the rim 65 
thereof into engagement with the hook 14 at the end of the toner supply 
opening 10. 

Next, as shown in Fig. 2(B), as the toner cartridge 60 is pushed 
downward, the flexible tube 13 contracts and, at the same time, the pusher 

11 and the lid 63 come into abutment with each other, whereby the lid 63 is 
pushed upward to open the toner outlet 64. Accordingly, the toner 50 in 
the toner cartridge 60 is replenished through the toner outlet 64 and 
introduced into the toner hopper by means of the rotation of an auger 16. 

When, in this state, the cart lock 15 is engaged with the portions of 
the hook 14 and rim 65, replenishment of the toner 50 is continued without 
the operator securely holding the toner cartridge 60 with hand 

When the toner replenishment is complete, as shown in Fig. 2(C), upon 
disengaging the cart lock 15, the flexible tube 13 expands and the spring 

12 is restored, whereby the toner cartridge 60 is pushed upward and, at the 
time same, the pusher 11 and the lid 63 are separated from each other. 
Then, the lid 63 is pushed upward by the pressurizing force of the spring 
61. thereby closing the toner outlet 64 again. 
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Accordingly, even when, as shown in Fig. 2(D), the toner cartridge 60 
is detached, the toner 50 is not scattered to the surroundings because the 
toner outlet 64 has been already sealed, thereby achieving excellent 
workability of toner replenishment. 

The toner cartridge 60 thus detached may be disposed of as i t is into 
a dustbin or at an incineration site. In this regard, when the same 
structure as the above-described toner supply opening 10 is formed in the 
waste toner discharge opening of the copying machine main body, an empty 
toner cartridge 60 after the toner replenishment can be implemented for use 
as a waster toner recovery container with respect to the toner discharge 
opening, whereby, in the same manner as described above, waste toner can be 
recovered into the toner cartridge 60 without being scattered to the 
surroundings. In this case, the toner cartridge 60 into which the waste 
toner has been thus recovered is disposed of as it is, thereby realizing 
effective utilization of the toner cartridge 60. 

Next, the second embodiment shown in Figs. 3 through 5 differs from 
the first embodiment described above in that the toner replenishing means 
is composed of a toner bottle 70, and that a hollow pusher 17 is used as 
means for holding the toner supply opening 10. 

That is, referring to Fig. 3. the toner bottle 70 is formed of an 
elastic member and has a toner outlet 71 that extends in a tapered 
configuration and whose wall portion is folded inwardly, with the toner 50 
being contained in the toner bottle 70. 

Further, provided in an inner portion of the toner bottle 70 is a 
clothespin-like clamp 73 that serves to open and close the toner outlet 71 
due to the tension of a spring 72 and to pressurize the inner wall of the 
toner bottle 70. As shown in Fig. 3, the distal end of the clamp 73 is 
normally engaged with an inner folded wall surface 74 at the toner outlet 
71 of the toner bottle 70, thereby closing the toner outlet 71 with the 
force of the spring 72. 

To replenish the toner 50 contained in the toner bottle 70 into the 
toner hopper, as shown in Fig. 4, the tapered toner outlet 71 at the distal 
end of the toner bottle 70 is fitted into the toner supply opening 10 of 
the toner hopper 1. 

Then, as shown in Fig. 5, the toner outlet 71 comes into abutment 
with the hollow pusher 17 provided in an inner portion of the toner supply 
opening 10, and the hollow pusher 17 pushes the distal end of the clamp 73 
open. Accordingly, the toner outlet 71 is opened, whereby the toner 50 in 
the toner bottle 70 is allowed to pass through the toner outlet 71 and then 
a hollow portion 17a of the hollow pusher 17 before being replenished into 
the toner supply opening 10. 

When replenishment of the toner 50 is to be interrupted or ended, as 
the toner bottle 70 is pulled out upward, the toner outlet 71 is 
automatically closed due to the restoring force of the spring 72. 
Accordingly, the toner 50 is not scattered to the surroundings at all, 
making it possible to achieve efficient toner replenishing operation. 

It should be noted that even when the hollow pusher 17 is not 
provided in the toner supply opening 10 of the toner hopper, the 
replenishment of the toner 50 can be similarly performed by fitting the 
tapered toner outlet 71 at the distal end of the toner bottle 70 into the 
toner supply opening 10 and then pressurizing the clamp 73 around the 
barrel portion of the toner bottle 70 with the operator's hand. In this 
case, when the toner replenishment is to be interrupted or ended, the toner 
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outlet 71 can be closed by simply releasing the pressurizat ion of the clamp 
73, with the toner bottle 70 fitted in the toner supply opening 10. 

While in the first and second embodiments above the description is 
directed mainly to the replenishment of toner, it is needless to mention 
that the present invention is also applicable to the replenishment of 
developer instead of toner. 
[Effect of the Invention] 

As described above in detail by way of the embodiments, the toner 
replenishing apparatus for a copying machine according to the present 
invention has the toner scattering prevention means provided to the toner 
cartridge or the toner hopper, for opening and closing the toner outlet in 
cooperation with the holding means of the copying machine main body at the 
time of toner replenishment. Accordingly, toner is not exposed to the 
outside air at the time of toner replenishment, thereby making it possible 
to effectively prevent the copying machine main body and its surroundings 
from. being contaminated with scattered toner. 

Therefore, according to the toner replenishing apparatus of the 
present invention, satisfactory printing performance can be maintained at 
all times, and toner replenishment can be performed with excellent 
workability without involving any such adverse effects as health disorders 
of the operator and contamination of the environment 
4. Brief Description of the Drawings 

Figs. 1 and 2 show a toner replenishing apparatus for a copying 
machine according to a first embodiment of the present invention, of which 
Fig. 1 is an explanatory sectional view of a toner cartridge, and Figs. 
2(A) through 2(D) are explanatory sectional showing the toner replenishing 
apparatus together with the i I lustration of a toner replenishment state; 
Figs. 3 through 5 show a toner replenishing apparatus for a copying machine 
according to a second embodiment of the present invention, of which Fig. 3 
is an explanatory sectional view of a toner bottle, Fig. 4 is an 
explanatory perspective view showing the toner replenishing apparatus 
together with the illustration of a toner replenishment state, and Fig. 5 
is an explanatory sectional view of the same; Fig. 6 is an explanatory 
sectional view showing how toner is replenished from a toner bottle into a 
conventional developing device of an electronic copying machine; and Fig. 7 
is an explanatory perspective view of a waste toner cartridge portion. 
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